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rtoKaaaHo, uxo KpuxHuecKa^ ^axa h KpuxHuecKa^i jxjiuBd. cbcxobofo npu KOxopoH 
HH/^yuupyexc^ Mop(})oreHexHuecKaH ^uanayaa Cbixbix jihuhhok h hhm^ xaoKHoro Kjiema 
Ixodespersulcatus Schulze, 1930 , npoaBJuiiox kuk mupoxHyio, xaK h MepH^HOHaJibHyio h 3 - 
MCHUHBOCXb. BnyxpHBHAOBbie paSJIHUHH B 3 KO^H 3 HOJIOrHUeCKHX OXBexaX JIHHHHOK H 
HHM^ Ha npo^oji^HxejibHOCXb HaHOojiee Bbipa^enbi b mupoxHOM HanpaBJiCHHH. Kpn- 
xHuecKan OTHHa cocxaBJi^ex 13 . 5 — 14.5 h b io^hoh uacxH apeajia ( 40 — 43 ° N) h bo 3 - 
pacxaex 18—19 n b ceBepHoii nacxH apeajia ( 62 ° N). MepH/tHonajibHa^i HSMeHUHBOCXb 
xecHo CBH 3 aHa c KJiHMaxoM, cypoBocxb Koxoporo napacxaex c 3 ana;;a na Bocxok. BnepBbie 
noKasaHo, hxo y hhm^ MaccoBa^ HHjtyKitH^ jinanayabi Mo^ex BosHHKaxb He xojibKo b ne- 
pHOA coKpameHH^ TtJiHHbi HO xaK^e h b nepHoji nexHero cojiHuecxoran^, hxo naOjiio- 
AaexcH b ycJiOBHHx pe 3 K 0 KOHXHHenxaJibHoro KJiHMaxa Bocxohhoh ChGhph. OOcy^^aiox- 
CH aAanxauHOHHbie npeHMymecxBa xaKoii ^oxo^epHo;^HHecKOH peaKUHH jiJi^ nonyji^uHH 
xae^Horo KJiema b ycjioBHHx KopoxKoro jiexa. 

Rjitoneebie cjioea: Ixodes persulcatus, KpHXHuecKa^ Aaxa, KpHXHuecKa^ AJiuna 
Mop^orenexHuecKaa ^Hanayaa jihhhhok h hhm^, reorpa^HuecKa^ H3MeHHHBocxb. 


CeSOHHaH AHHaMHKa BHCUIHHX yCJlOBHH HBJlHeXCH O^tHHM H3 Ba^KHCHinHX 
OKOJIOrHHCCKHX (^aKTOpOB B )KH3HH HJlCHHCTOHOrHX yMepCHHblX UIHpOT (^aHH- 
jieBCKHH, 1961). HexKaH ce30HHOCTb b ^rmbhchhom itHKJie xae^KHoro KJiema/xo- 
des persulcatus Schulze, 1930 oGycJioBJicHa HajiHUHCM y Hero coBepmeHHoii 
CHCxeMbi ce30HHbix a^tanxaitHH k CMene BpeMCH ro;ta. B MexaHH3Max ccbohho- 
ro ynopHAOueHHH ero )KH3HeHHoro uHKJia Ba^KHoe MecTO aaHHMaex ^tHanayaa. 
flHanayaa y KJieuteH npoHBJiaexcH b TiByx ochobhhx (|)opMax — noBe^tenne- 
CKOH H Mopc^orenexHuecKOH (BejioaepoB, 1981). noBe^teHuecKaa ^tnanayaa xa- 
paKxepH3yexc5i oxcyxcxBueM arpeccHBHocxH rojiojiHBix KjiemeH. npH Mop(|)o- 
renexHuecKOH ^tnanayae Ha6jiK);iaexc5i aa^tep^xa MexaMopc^osa y jihhhhok h 
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hhm 4). HacTynjiCHHC TaKoft AHanayaw KOHTpojiHpycTca aJiHHHOflHCBHOH 4 )Oto- 
nepHOflHHecKOH peaKUHcft (OIIP), corjiacoeaHHOH c xoaom ceaoHHOH Teivinepa- 
Typw. ^Hanayaa 4)opMHpyeTca, KaK npaeHjio, b tcx caynaax, Koraa CBCTOBaa 
4)aaa cyTOK Kopone noporoBoro anaHCHHa. Kopotkhh cbctoboh /ichb aBJiaeTca 
flJia HJieHHCTOHOFHX CHFHajlOM npHOjlHSKCHHa OCCHH H HCoGxOflHMOCTH flJlH 

HHx 4)opMHpoBaTb ^Hanayay (flaHHjiCBCKHH, 1972; CayjiHH, MycojiHH, 2007; 
KopoTKOB, 2014). Apeaji tbokhofo KJiema aanwiviaeT OFpoMHyio TeppHTopwio, 
npoTanyBUiyioca c aana/ia na boctok 6ojiee hcm na 10 000 km h na 
1000—1500 KM c K)Fa Ha ceaep (KopenOepF, 1979). KjiHMaTHHecKHC h cbcto- 
Bbie ycJiOBHa b npeACJiax apeajia BapbHpyiOT b uihpokhx npcACJiax. B oOmcM 
BHfle HaBCCTHO, HTO C 3THMH HpHHHHaMH CBSaBHa FeOFpa4)HHeCKaa HaMCHHH- 
BOCTb HHflyKHHH flHanayabi (BejioaepoB, 1995; KopoTKOB, 2005, h ap.). OAHaKO 
AO nocaeAHCFO bpcmchh 3tot Bonpoc cneuHajibHo ne paccMaTpHBajica. 

B HacToaipeH paOoTe HccjicAyexca KJiHHajibnaa HaMCHHHBOCTb OIIP jihhh- 
HOK H HHMCj) TAOKHOFO KJlCIAa, HpOBOAHTCa OHCHKa KpHTHHCCKOH A^Tbl H KpH- 
THHCCKOH AJiHHbi AHs, HpH KOTopbix BoaHHKacT AHAHayaa B paajlHHHblX qacTax 
apeajia. 


MATEPHAJI H METOAHKA 

JlHTcpaTypHbiH MaTcpHaji no HHAyKUHH AHanayabi jihhhhok h hhmcJ) xaeac- 
HOFO KJiema b npnpoAHbix ycjiOBHax BCCbMa OFpaHHHCH h paannnaeTca no Ka- 
necTBy. /],ocTaTOHHO nojiHbie CBCACHna HMCKaTca tojibko no Kapejinn (Xchchh, 
1955; XencHH n aP-, 1955), KnpoBCKon o6ji. (^Maena, 1969), YAMypTnn (Ko- 
poTKOB, Khcjichko, 1991; KopoTKOB, 2008), KpacHoapcKOMy KpaK) (BaOenKO, 
PyOnna, 1961, 1968; Ba6eHKO, 1985; KopoTKOB, Khcjichko, 1995; KopoTKOB, 
2014), XaKacHH (PyOnna, HayMOB, 1970; HayMOB, 1975, 1985) h AMyp- 
CKOH o6ji. (KanaHKO, 1978, UlauiHHa, 1985). Bee aBTopw, b toh hjih hhoh Mcpe 
aaTpaFHBaBUiHC AannwH Bonpoc, npcACTaBjiCHbi b Ta6ji. 1 . 

Oahhm na ochobhbix ncAocTaTKOB mhofhx pa6oT cjiCAyex cHHTaTb hchoji- 
HbiH oxBBT ceaoHHOFO xoaa HaMCHCHHa OnP. HccjiCAOBanna npoBOAHJiHCb 
jih6o b nepnoA HHAyKUHH AHanayabi TOJibKO y hacth nanHTaBUiHxca KJiemcH, 
J1h6o ABTOpbl OFpaHHHHBajlHCb KOHCTaTaUHCH HpHGjlHaHTCJlbHblX CpOKOB HAHa- 
jia H OKOHHAHHa HCCJiCAycMOFo npoHCCCA. fljia HOJiyncHHa cpaBHHMbix peayjib- 
TATOB MbI nOABCpFJlH HMCKHAHeCa JlHTCpaTypHbie AaHHbie CnCHHAJlbHOH CTATH- 
CTHHecKOH o6pa6oTKe. fljia 3 tofo npHMenajin cJiCAyiomHe npHCMbi: cxaFnaa- 
nne AHcnepcHonnoFO okha nepBHHHbix Aannbix mctoaom HaHMcnbuiHX 
KBAApaTOB, paCHCT npo6HT-peFpeCCHH HO HCnOJlHblM ABHHblM, TpaHClJlOpMa- 
HHK) npo6HTOB B HpOHCHT, pACHCT CpCAHCH ABTbl HHAyKUHH AHAHayabl y 50 % 
HanHTABUiHxca oco6eH (KpHTHuecKaa abta, oGoanaHacMaa kak T50), ouenKy 
AHCnepCHH BCJlHHHHbl T50 HO pACHCTHOH JIHHHH pCFpCCCHH. yAOGCTBA pAC- 
HCTOB MbI npeACTABHJlH BCJlHHHHy T50 B BHAC yCJlOBHOFO HOMCpA AHS, OTCHCT 
KOTopoFO BCACTca c 1 HioHa. fljiHHy AHa, npH KOTopoH HaGjHOAaJiacb HHAyKUHa 
AHanayabi y 50 % ocoGen, paccMATpHBajiH b KauecTBC kphthhcckoh (Kfljllso). 
fljiHHy AHa HCHHCJiajiH no BoexoAy h aaxoAy Cojinua, x. e. HcnojibaoBAJiH (Jiop- 
MAJibHyio AJinny Ana 6ea ynexa cyMcpeunoFO BpcMcnn. PacucTbi npoBOAHJiHCb 
B CTATHCTHHeCKOM nAKCTC HpOFpAMM StatistiCA (BopOBHKOB, 2003). HCHOJlbaO- 
BAJiH cjiCAyioiuHC MOAyJiH: «OnHcaTejibHaa ctathcthka)), «flHcnepcHOHHbiH 
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Ta6jiHua 1 


JlHTepaTypHbie aaHHbie o cpoKax MopcjjoreHerHHecKOH flHanaysw 
jiHHHHOK H hhm 4) Tae»CHoro KJiema b paanHHHbix nacTax apeajia 


Table 1. Literary data on the timing of morphogenetic diapause 
of Ixodes persulcatus larvae and nymphs in different parts of its range 


PerHOH 

KoopAHHaxti 
no uinpoxe 

Abtop 

JlaTBHH 

56^50^ 

BaGeHKo h aP-, 1976 

KapejiHH 

61^50^ 

XeHCHH, 1955; Xchchh h aP-, 1955 

MocKOBCKan o6ji. 

56^40^ 

BaGeHKo, 1956, 1985 

KupoBCKan o6ji. 

56°4r 

!^MaeBa, 1959 

y^MypTHH 

56^50^ 

Mhiuhh, 1956; KopoxKOB, 2004, 2008; 
KopoxKOB, Khcjichko, 1991 

TiOMeHCKan oGn. 

61^ 5T20\ 56^20' 

KaxHH H flp., 1983, 1985, 1989 

ToMCKan o6ji. 

56^34^ 

KoJiMaKOBa, 1965 

KeMepoBCKaH o6ji. 
KpacHOHpcKHH Kpan: 

52^50^ 

KopoxKOB, 1985 

BoCTOHHblH CaHH 

56°10^ 

BaGeHKo, PyGHHa, 1961, 1968; KopoxKOB, 
Khcjichko, 1995, 2002; KopoxKOB, 2014 

3anaflHHH Caan 

53° 

PyGHHa, HayMOB, 1970; HayMOB, 1975 

HpKyxcKaH o6ji. 

53°05^ 

UlHxapGeeB, 1965 

AMypCKaH o6ji. 
XaGapoBCKHH KpaM: 

53°44^ 

KanaHKO, 1978; UlaiuHHa, 1985 

BojibiuoH XexuHp 

48°ir 

MoHceeHKO, 1957; BejiaeBa, PaGoBa, 1971 

CoBexcKaH FaBanb 

48°50' 

^roAHHCKHH, AjieKcaHApoB, 1963 

KoMcoMOJibCK-Ha-AMype 

50°40' 

To 

npHMOpCKHH KpaH 

43° 

BaBHJioBa H AP-, 1965 

ilnOHHH (o-B XOKKaHJIo) 

41° 

Fujisaki et al., 1973 


aHajiH3», «npo6HT-aHajiH3», «Koppejiai],HOHHbiH» h «PerpeccHOHHbiH ana- 
jiH3». KoopflHHaTbi MCCTHOCTH onpeACJiajiH no reoHH(|»opMan,HOHHOH Kapre 
«Google Earth, US Dept of State Geographer». ^ojiroiy Ana na paaJiHHHbix 
mnpoTax 6pajiH na caiiTe www.hmn.ru (CojineHHbin KajibKyjiaTop). flpn o6pa- 
6oTKe nenojiHbix AaHHbix mm yuHTbiBajin, ycTanoBjieHHyK) naMH panee oco- 
6eHHOCTb B ceaoHHOM xoAC pa3BHTHa AHanay3bi. Ona coctoht b tom, hto na- 
KJiOH JiHHHH perpeccHH, OTpaacammen pocT npouenra AHanayanpyKDmnx oco- 
6eH, H3MeHaeTca HeanauHTejibHO b paajiHHHbix nacTax apeaaa. MaccoBbin 
nepexoA ot 6e3AHanay3Horo pa3BHTHa k pa3BHTHK) c AHanayaon (ot 20 ao 
80 %) npoTexaeT b aobojibho KopoTKnn nepnoA, 3aHHMaK)mHH b cpeAneM y 
JIHHHHOK 10 (8—16), a y hhm4» 6 (3 —10) cyT (KopoTKOB, Khcjiohko, 1991, 
1995; KopoTKOB, 2004, 2008). 06pa6oTaHHbie tbkhm o6pa30M AaHHbie no3BO- 
jiHJiH cocTBBHTb paAbi AaHHbix, OTpaacaBDUTHe H3MeHHHBOCTb KpHTHHecKHx no- 
KaaaTejiefi (JtOTonepnoAa, HHAyu,HpyK)mHx Awanayay y HanHTaBuiHxca jihhh- 
HOK H HHM(|» B pa3JiHHHbix HBCTax apeajia TaeacHoro KJiema. 
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PE3yjIbTATbI 


MepH^lHOHajibHaa HSMenHHBOCTb hh^iykuhh ^Hanayabi 


B npe^iejiax apeana Taeacnoro Kjiema paanHnaiOT 6 Kpynnbix HacTefl, bm- 

ACJieHHblX Ha OCHOBaHHH npHpO^HblX yCJlOBHH MeCTHOCTH H 0 C 06 eHH 0 CTeH 

3KOJiorHH Hccjie^iyeMoro BH^ia (KopenGepr, 1979). B npe.aeiiax Pocchhckoh 
O e.aepauHH sto BocTonHO-EBponeficKaa, 3ana.aHO-CH6HpcKafl, Cpe^anecHSHp- 
CKO-3a6aHKajibCKafl, XHHraHCKO-ITpHaMypcKafl h npHTHxooKeaHCKaa nacTH, 
pasjiHHaiomHecfl no ypoBHio TermooGecnencHHOCTH h noKaaaTejiflM KOHTHHen- 



Phc. 1. PacnpeaejieHHe no apeajiy kphthhcckoh ;^aTbI HH^yKnnn ;^Ha^ay 3 bI y 50 % HannTaBuiHxca 

nHHHHOK H HHM(^ Tae^HOFO KJiema (T50). 

Kpynnbie b Kpy>KKax — cpe/iHflfl BejiHHHna T50 (nOMep tiha, OTCHHTanHbiH c nanajia JieTa), MejiKne 

pbi —TO oTflCJibHbix TOMCK apcBJia. 1 — V — $H 3 HKo-reorpa$HHecKHe nacTH apeajia: I — Boctohho-Eb- 

poneficKaa, II — Sana^HO-CnGHpcKaa, III — Cpe 7 iHecH 6 HpcKaa, IV — XHHraHCKo-TTpHaMypcKaa, V — OpHTH- 

xooKeaHCKaa. 

Fig. 1. Distribution of critical date of diapause induction in 50 % larvae and nymphs of Ixodes per- 

sulcatus (T 50 ) into its range. 
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Ta 6 jiHua 2 


^HCnepCHOHHMH aHailHS MepHflHOHailbHOH HSMCHHHBOCTH BCJIHHHHW T 50 
(cpoKH HHflyKUHH flHanaysbi y 50 % HanHTaBiuHxca jihhhhok h hhm 4) xaeacHoro Kjiema, 
OTCHHxaHHbie c 1 HKjHfl). PasHHua flocxoBepna npH p < 0.05 


Table 2. ANOVA meridional variation of T 50 (dates of induction of diapause in 50 % 
of engorged Ixodes persulcatus larvae and nymphs, starting from June 1). 

The significance is at p < 0.05 


Koa HacTCH apeajia 1 

2 

3 

4 

5a 

56 

T50 ± SE 


P- 

- JIHHHHOK 





BocTOHHo-EBponeHCKaa (1) 

— 

0.136 

0.000 

0.100 

0.000 

0.000 

55 ± 1.7 

3ana,i^HO-CH6HpCKaH (2) 

0.136 

— 

0.001 

0.005 

0.000 

0.000 

51 ± 1.4 

CpeOTecH6HpcKaH (3) 

0.000 

0.001 

— 

— 

0.000 

0.061 

37 ± 6.0 

XHHraHCKo-IlpHaMypCKafl (4) 

0.100 

0.005 

0.000 

0.000 

0.005 

0.000 

60 ± 3.3 

npHTHxooKeaHCKaH — lor (5a) 

0.000 

0.000 

0.000 

0.005 

— 

0.000 

71 ± 2.1 

npHTHxooKeaHCKaa — ceBep (56) 

0.000 

0.000 

0.061 

0.000 

0.000 

— 

27 ± 0.6 


P 

- HHM(J) 





BocTOHHO-EBponeHCKaa (1) 

— 

0.000 

0.000 

0.748 

0.004 

0.000 

48 ± 1.2 

3ana,i^HO-CH6HpcKaB (2) 

0.000 

— 

0.036 

0.000 

0.000 

0.335 

27 ± 2.0 

CpeAHecHGHpcKaa (3) 


0.036 

— 

0.000 

0.000 

0.320 

17 ± 1.0 

XHHraHCKO-npHaMypCKafl (4) 

0.747 

0.000 

0.000 

— 

0.060 

0.000 

48 ± 2.6 

npHTHxooKeaHCKaa — lor (5a) 

0.004 

0.000 

0.000 

0.050 

— 

0.000 

58 ± 2.1 

npHTHxooKeaHCKaa — ceBep (56) 

0.000 

0.335 

0.320 

0.000 

0.000 

— 

23 ± 0.8 


TaubHOCTH. K co^ajieHHK), B 3a6aHKaiibCKOH nacTH xoji OHToreHCsa xae^Horo 
KJiema ne HccuejiOBaiiCH h no3TOMy CpeAHecH6HpcKO-3a6aHKajibCKaH hbctb 
npeflCTaBnena MaTepHanoM tojibko h 3 CpejiHecHGHpcKoro ceicropa, KOTopbm h 
H amen OTpa^eHHe b aaHHOH cxaTbe. ITpoBefleHHbiH HaMH ananHS noKasan, hto 
M epHAHOHaubHaa HSMCHHHBOCTb Ananay3bi .bhhhhok h hhmiJ) b onpejieiieHHOH 
CTcncHH cornacoBana c yKa3aHHOH cxcmoh pafioKHpoBaHHa apeana xae^Horo 
KJiema (pHc. 1; xaGn. 2). 

JIhhhhkh. HHAyKUHH AHanay3bi y 50 % jihhhhok (T50) Ha Boctohho-Eb- 
poncHCKOH nacTH apeajia npHxojiHTCH b cpcAHCM na 55 ± 1.7 acHb nocjie nana- 
jia KajieHjiapHoro Jiexa (25 hkijih) (raOji. 2). 3flecb BCJiHHHHa Tscld AOcraraeT 
HanOojibmHX 3HaHeHHH b 3anaflHOM ccKTope (JlaTBHa) h cocTaBJiacT 61 jieHb 
(31 Hiojifl) (pHC. 1, JIHHHHKH). B BOCTOHHOM ccKTopc (KnpoBCKaa o6ji., PcciiyG- 
JlHKa yjIMypTHH) OHa CHH^aCTCH Ha 10 AHCH H COCTaBJlHCT B CpCJIHeM 51 JICHb 
(21 Hiojia). 

B 3anaaHO-CH6HpcKOH hbcth apeajia cpcAHaa BCJiHHHHa T 50 (L 2 ) cocTaBJiaex 
51 ± 1.4 neHb (21 HKUia), hto Bcero na 4 ahh paHbuie, hcm b Boctohho-Ebpo- 
neiiCKOH hbcth. flHcnepcHOHHbiii aHajiH3 ne bmhbhji aoctobcphoh pa3HHu:bi 
MC^Ay CpaBHHBaCMblMH BCJlHHHHaMH T50 (xaGjl. 2 ). 

B CpeAHecnGnpcKOH hbcth apeana cpoKH HHAyKUHH AHanay3bi pe3KO cmc- 
maioTCH Ha 6ojiee pannee BpeMH. T 50 (L 3 ) cocTaBJiacT 3Aecb 37 ± 6.0 ahch 
(7 Hiojia), HTO Ha 14 — 34 ahh panbuie, hcm b Apyrnx nacTHX. 

XHHraHCKO-IlpHaMypcKaH nacTb apeajia pacnojio^ena b MepHAHonajibHbix 
rpaHHuax boctohhoto ccKTopa paaa. Ona xapaKTepnayeTca othochtcjibho 
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nosflHCH HHayKUHCH /iHanaysM jihhhhok. BenHHHHa T50(L4) flOCTHracT saecb 
60 ± 3.2 aHCH (30 Hiojia), hto Ha 9 h 23 no3)Ke, hcm b 3anaaHO-CH6Hp- 
CKoii H CpeflHecH6HpcKOH nacTH apeana (pasjiHHHa aocToeepHti npH p < 0.01), 
HO CTaTHCTHHCCKH HC OTJlHHaeTCH OT BoCTOHHO-EBpOHeHCKOH HaCTH (p > 0.05) 
(TaGji. 2). 

Ha lore llpHTHxooKeaHCKOH nacTH apeana, cooTBCTCTByiomeH onTHMyMy 
cymecTBOBaHHB Tae)KHoro Kjiema, naGjiioaaiOTCH caMoe nosanee BpeMH HH^yK- 
HHH /iHanaysM y jihhhhok. T50(L5)COCTaBjiHeT s^ecb 71 ±2.2 aenb (10 aarycTa). 
3tot HOKasaTCJib aocToeepno Bbime, hcm bo ecex /ipyrnx nacTHx apeajia 
(Ta6ji. 2). HcKjHOHCHHe cocTaejiaeT ceeep TnxooKcaHCKoro no6epe)KbH, r^e 
HHayKUHH ananaysbi jihhhhok nacTynacT na 44 ana panbuie, hcm b kwkhom h 
UCHTpajlbHOM CCKTOpe 3TOH HBCTH apCajia H CMCmaCTCH Ha 27 HK)HH (T50 — 

27 jihch). 

HHM(J)bi. Hn/iyKHHH HHanaysbi y HanHTaBUiHxca hhm(J) nacTynacT na 
7—24 ana panbuie, hcm y jihhhhok (KopoTKoe, 2005). Hacranno 3 to oGycjioe- 

JICHO TCM, HTO HCpHO/l HOCJiejlHHOHHOrO HOpaSBHTHa y JIHHHHOK KOpOHC H CO- 

CTaejiacT npHMepHO 30 — 45, a y hhm(J) flOCTHracT 40—60 ahch (Bajiamoe, 
1997). B pejiOM jkc Ha6jiK)flaeTca cxo^ctbo b nanpaejiCHHOCTH MepHUHonajib- 
HOH HSMCHHHBOCTH BCJlHHHHbl T50 y JIHHHHOK H HHM(J) (tbGjI. 2; pHC. 1). 

Ha BocTonHO-EeponeHCKOH nacTH apeajia HH/iyKHHa HHanaysbi y 50 % 
HHM(J) npHXOflHTca B cpenHCM Ha 48 ± 1.2 aenb nocjie nanajia Jiera ( 18 HioJia) 
(Ta6ji. 2). B npejiejiax 3 toh nacTH apeajia eejiHHHHa T50(ni) /lOCTHracT nanGojib- 
uiHx SHaHCHHH B 3ana/iHOM ccKTope (JlaTBHa) H cocTaejiacT 55 jihch (25 Hiojia) 
(pHC. 1, HHM(J)bi). B BOCTOHHOM ccKTope (KnpoBCKaa o 6 ji., Pecny6jiHKa Yaiviyp- 
THa) OHa CHHJKacTca na 7 hhch h cocTaejiacT 48 /ihch nocjie nanajia Kajienaap- 
Horo JiCTa (28 Hiojia). 

B SananHO-CnGnpcKOH nacTH apeajia cpeanaa eeJiHHHHa T50(N2) y hhm(J) co- 
CTaejiaer 27 ± 2.0 jihch (27 Hiona), hto na 21 /lenb panbuie, HeM b Boctoh- 
HO-EeponeHCKOH hbcth. PaaHHua CTaTHCTHnecKH /loCToeepHa npH p< 0.001 
(Ta6ji. 2). B 3TOM cocTOHT OTjiHHHe OT cooTBeTCTByK)iu,ero cooTHomeHHa eejiH- 
HHHbi T50 y JIHHHHOK, y KOTopbix, KBK HOKBsaHO Bbiiue, no/io6Haa paaHHUa ot- 
cyTCTByeT. 

B CpeuHecH6HpcKOH hbcth apeajia cpoKH HH/iyKUHH HHanayaw hhm(J), tbk 
)Ke KBK H JIHHHHOK, CMeiu,eHbi HB 6oJiee paHHee epeivia no cpaBHennio c apyrn- 
MH HBCTaMH (pHC. 1, HHM(J)bi). T 50 (n 3 ) cocTBejiaeT 3aecb Bcero 17 ± 1.0 anen 
(17 Hiona). Ho 3TOMy noKaaaTejiio /lannaa nacTb apeajia cymecTBenno otjihhb- 
eTca OT Bcex apyrnx. 3flecb HnayKUHa ananayabi nacTynaeT na 31 /lenb panb- 
me, HeM b BocTOHHO-EBponeHCKOH h XHHrancKO-npHaMypcKOH nacTax, h na 
10 H 42 ana panbuie, neM b 3ana/iHO-CH6HpcKOH h HpHTHxooKeancKOH nacTax. 

XHHraHCKO-HpHaMypcKaa nacTb apeajia xapaKTepnayeTca noanneH nnayK- 
unen HHanayabi. Bejinnuna T50(N4) flocTuraeT 3uecb 48 ± 3.7 anen (18 HioJia) h 
coBuaaaeT no bGcojiiothoh BejiHHnne c BocTOHHo-EBponeHCKOH nacTbio apea¬ 
jia. Ciie/iOBBTejibHO, paanocTH MeJKny cpoKBMH HnayKUHH ananayabi hhm(J), ho- 
KaaaHHbie /iJia BocTOHHO-EBponeHCKOH hbcth OTHOcaTca b pbbhoh Mepe h k 
XHH raHCKO-HpHaMypcKOH hbcth (tbGji. 2). 

Ha lore HpHTHxooKeaHCKOH hbcth apeajia naGjiioaaioTca cbmoc no3.zi- 
Hee BpcMa nnayKUHH HHMiJjajibHOH HHanayabi. Isoms) cocTaBjiaer aaecb 
58 ± 2.1 ancH (28 niojia). 3tot noKaaaTCJib aocTOBcpno OTjiHHacTca ot tbko- 
Boro BO Bcex apyrax nacTax apeajia (tbGji. 2). Ha o. Xokkbhuo humc^w, tbk ace 
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KaK H JIHHHHKH, HCnbITbIBaK)T CKJIOHHOCTb K 6e3aHanay3HOMy pa3BHTHK) (Fuji- 

saki etal., 1973; Fujimoto, 1993; Konnai etal., 2008). KoMOHJiapHa jiaOopa- 

TOpHblX MHHblX pHTHpyCMblX aBTOpOB n03B0JiaeT npeflnOJIO»(HTb, HTO AJia 
hhnkJ), BnaaaioipHX b ananayay, BCJiHHHHa T 50 momcct npcBbiuiaTb 115 aneii, 
T. e. HHjyKpHa ananayabi, ecjiH ona h B03HHKaeT, npHxojHTCa na cepe^Hny 
ccHTaOpa. 

HccjieaoBaHHC MepHaHOHajibHofi HaMCHHHBOCTH flHanaysbi no3BOJiaeT ot- 

MCTHTb, HTO 3Ta HaMCHHHBOCTb aOCTaTOHHO TCCHO CBHSaHa C paCnpCaeJICHHCM 

OajiaHca xenjia h BJiara hjih b naHOojiee o 6 meM bh^zic c HaMeHCHHCM kohth- 
HCHTajibHocTH KjiHMaTa B npcACJiax apeajia xaeacHoro Kjieipa. Tax, Gojibuiaa 
nacTb BocTOHHO-EBponeficKoro apeajia pacnojiaracTca b yMcpcHHO kohthhch- 
TajIbHOM KJIHMaTC. flo MCpC npO^BHaCCHHa BTJiyOb EBpaSHHCKOrO KOHTHHCHTa 
KOHTHHCHTajibHocTb KJiHMaTa HapacTacT. Tax, xjiHMaT 3anaflHo-CH6Hpcxo0, 
CpeanecHOHpcxoH h BoctohhochOhpcxoh nacTefi apeajia xapaxTepHayexca co- 

OTBCTCTBCHHO XaX XOHTHHCHTajIbHblH, pCSXO XOHTHHCHTajIbHblH H 3XCTpaXOH- 

THHCHTajibHbiH (HapiviyaHH, 1985). Ho yace XHHraHcxo-ITpHaMypcxaH h IlpH- 
THXooxeancxaa nacTH apeajia naxo^aTca b sohc bjihhhhh aaJibHCBOCTOHHoro 
MyccoHHoro xjiHMaxa. 


LUnpOTHaa HSMCHHHBOCTb XpHTHHCCXOH jaTbl 

C noBbiuicHHCM reorpa4)HHecxoH uiHpoTbi HaOjirojacTca CHHaccHHC xajiCH- 
aapHbix cpoxoB HHjyxpHH ananayabi xax y jihhhhox, Tax h y hhnkJ). Y hhnkJ) 
3Ta aaxoHOMcpHOCTb Bbipaacena 6 ojiee othctjihbo (pHC. 2, a, b). /)HHaMHxa na- 
6 jiK)flaeMbix npopeccoB b xaacflofi reorpa4)HHecxoH npoBHHpHH hmcct cboh 

OCOOCHHOCTH. 

J1 H H H H X H. Ha BocTOHHO-EBponeficxoH nacTH apeajia CHHaccHHC bcjihhh- 
Hbi T 50 (li) y JIHHHHOX HO Mcpc yBejiHHCHHa reorpacJjHHecxoH uinpoTbi b npeje- 
jiax 56—62° N CTaTHCTHHCcxH hc no^TBepacaaeTca (pnc. 2, a). PerpeccHOH- 
HbiH anajiHs noxaaaji cjieayiomee. 

T 50 (Li) = 63.4 - 0.15*x (n = 15, r = 0.06, R = 0.003, 

F = 0.04, p = 0.84), (1) 

rae X — reorpacJjHHecxaa uinpoTa, n — cyMMapnoe xojihhcctbo tohcx c yne- 
TOM XOJIHHCCTBa JICT HaGjHOaCHHH, HpeaCJIbHblX H CpejHHX SHaHCHHH B HpO- 
6HT-perpeccHH, r — xoocJxJjHpHeHT xoppejiapHH, R — xoocJxJjHpHeHT acTcpiviH- 

HapHH, F- XpHTCpHH OHUICpa, p - XpHTCpHH JOCTOBepHOCTH. 

B 3anaaHO-CH6HpcxoH hbcth apeajia CHHaccHHC BCJiHHHHbi T 50 (l 2 ) no Mepe 
yBejiHHCHHfl reorpa^JHHCcxoH lunpoTbi Bbipaaceno bhojihc othctjihbo h cTaTH- 
CTHHCCXH flOCTOBCpHO (ypaBHCHHC 2). 

T 50 (L2) = 139.0 - 1.16*x (n = 52, r = 0.60, R = 0.36, 

F= 11.12, p = 0.003). (2) 

Ha ypaBHCHHa 2 cJieaycT, hto yBCJinHCHHC reorpacJjHHecxoH uinpoTbi na 1° co- 
npoBoayiaeTca ajecb coxpaipeHHCM cpoxoB HHjyxpHH ananayabi y jihhhhox 
npHMCpHO Ha 1 .ZICHb. 
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1 paA> cbi cesepHOH iiiHpoTbi 


PhC. 2. IIlHpOTHaH HSMeH^HBOCTb KpHTH^CCKOH ;^aTbI MOp(J)OreHeTHqeCKOH ;iHanay3bI 

(T50) HanHxaBuiHxcH jihhhhok (a) h hhm(J) {b) (hhcjio /^HeH c nanajia Jiexa). 

1—5 — qacTH apeajia: 1 — BocTOHHO-EBponeHCKaji, 2 — 3anajiHO-CH6HpcKaji, 3 — CpeOTecH6HpcKaji» 4 — 
XHHraHCKO-npHaMypcKaa, 5 — npHTHxooKeaHCKaa. 

Fig. 2 . Latitudinal variability of critical date of morphogenetic diapause induction (T50) in engorged 
larvae {a) and nymphs (b) (the number of days from the beginning of summer). 


CpeaHecH6HpcKaH nacTt apeajia Mcnee apyrnx HccjieaoBana na npe^MCT 
uiHpoTHOH H3MeHHHB0CTH aHanaysbi. 06pamaeT BHHMaHHe 4)aKT HpeaBbinaHHo 
paHHCH HH^yKUHH ^Hanaysbi jihhhhok aaace b ucHTpajibHOM ccKTope 3 toh nac- 
TH apeajia, na lunpoTC 52° 10' N (HpKyTCKaa o6ji., HepeMxoBCKHH p-n). Bcjih- 
HHHa T 5 o(L 3 ) cocTaBjiHCT 3aecb 37 aHCH (7 hiojih), hto Ha 14 aneii panbuie, hcm b 
S ana^HO-CHOnpcKOH hbcth apeajia. ToHKa, yKaabiBaiomaa na cpoKH HHayKUHH 

JIHHHHOK B 3TOH HBCTH apCajia, JICHCHT 3HaHHTejlbHO HHaCC JIHHHH pCrpCCCHH, 

xapaKTepH3yK)iHeH HaMCHCHHe bcjihhhhm T50(l2) b Sanaano-CHOnpcKOH nacTH 
(pHC. 2, a). 

XHHraHCKo-npHaMypcKaH nacTb apeajia Taxace oOcjieaoBaHa tojibko b o^- 
HOH TOHKC (OKpeCTHOCTH SCHCKOH TOC). UHJiyKHHH OTanay3bI HaHHHaeXCH 
3flecb noHTH Ha mcchh noaace, hcm b CpeanecHOnpcKOH hbcth apeajia (60 h 
37-H aCHb). CoOTBCTCTByiOmaH BCJlHHHHa T 50 (l 4 ) pacnOJlOHCCHa b6jIH3H JIHHHH 
perpeccHH, onncbiBaiomHx nHHaMHKy HaMCHCHHa naHHoii bcjihhhhm b Boc- 
TOHHo-EBponeHCKOH H 3ananHo-CH6HpcKOH HacTHx apeajia (pnc. 2, a). 
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CoBepmcHHO oGocoGjichho Bbirjia/iHT jihhhb perpeccHH bcjihhhhbi T 50 (L 5 ) b 
IlpHTHxooKeaHCKOH HBCTH apcajia. Ona Kopone, npHHHMaeT 4)opMy napa 6 ojibi, 
HTO oGbckthbho OTpa^acT npouecc ycKopcHHa Ha 6 jiio;iaeMoro npouecca no 
Mepe yBejiHHCHHa reorpa4)HHecKOH uinpoTbi. UlnpoTnaa H 3 MeHHHBOCTb cpo- 
KOB HH/iyKUHH /iHanaysbi s^ecb Bbipa^ena 6 ojiee othctjihbo, hcm b apyrnx na- 
CTax apeajia. Ko34)4)nuHeHT aeTepMHHaunn perpeccnoHHoro ypaBHenna ao- 
CTHracT 0.75 (ypaBHCHne 3). BejiHHHHa T 50 coKpamaerca 3 aecb oghth na 
5 anen (4.73) npn yBejiHHCHHH reorpa4)HHecKOH uinpoTbi na 1°. B aHanaaone 
H3MeHeHHa uinpoTbi ot 40 .no 52° HHayKuna CMcmacTca c 90 ao 27 ahch, t. e. 
6 ojiee HCM na 2 Mec. 

T 50 (L 5 ) = 83.12 + 0.033*x - 0.005*x2 (n = 18, r = 0.86, R = 0.75, 

F = 7.3, p < 0.05). (3) 

B HTore Mbi nojiynaeivi uH4)poBbie pa/ibi, xapaKTcpnayiomHe HaMCHCHHe 
KpHTHHCCKOH /laTbi jinH jiHHHHOK B 5 McpHAHOHajibHbix ccKTopax apcajia Taeac- 
Horo KJiema. B paccMaTpHBaeMbix cexTopax ona H3MeHaeTca b cjicayiomeH no- 
cjicaoBaTCJibHOCTH: 25 niojia, 21 niojia, 7 niojia, 30 niojia h 10 aBrycra (oKCTpa- 
nojiauna raOji. 2). Ho Mepe HapacTaHna KOHTHHeHTajibHOCTH KanMara ot Boc- 
TOHHo-EBponeHCKoro ao CpeaHecHOnpcKoro cexTopa pa/ia naOaioaaeTca 
CHHaceHHe KpHTHnecKon aaTbi na 18 anen. B 6 oaee MareoM KanMare Epn- 
aMypba h lora flaabnero BocTOKa KpHTnaecKaa aara pe3KO CMemaeTca na 6 o- 
aee noa^Hnn cpoK. HHAyKuna HacTynaer 3Aecb cooTBeTCTBeHHO na 23 n 34 AHa 
noaace, hom b 3 KCTpaKOHTHHeHTaabHOH hbcth apeaaa (CpeAnaa CnOnpb). 

H H M 4) BI. CpOKH HHAyKUHH AHanay3bI y HHm 4) CTpaTH4)HUHpOBaHbI no OT- 
AeabHbiM HacTaM apeaaa 6oaee aeTKO, aeM y anannoK (pnc. 2, b). /(aace b Boc- 
ToaHo-EBponencKOH aacTH apeaaa naOaiOAaeTca AOCTOBepnoe coKpamenne 
KpHTHaecKOH ABTbi no Mepe yBeanaenna reorpa4)HaecKOH uinpoTbi. 

T 50 (ni) = 154.1 - 1 .85*x (n = 15, r = 0.75, R = 0.56, 

F= 16.8, p = 0.001). (4) 

B SanaABO-CnGnpcKOH aacTH apeaaa Bapnauna BeananHbi T 50 (n 2 ) nponcxo- 
AHT B 6oaee y3KOM AHanaaone reorpa4)HaecKOH uinpoTbi, aeM b BocToano-EB- 
ponencKOH aacrn. 3 to oGycaoBaeno reM, aro nepBaa CMemena OTHOCHTeabHO 
BTopoH na 3—4 ° k lory, AOCTnraa BepxoBnn Enncea na uinpore 53° N. Coot- 
BeTCTByiomaa aHnna perpeccnn (T 50 N 2 ) npoxoAHT nnace raKOBon A-aa BocToa- 
HO-EBponencKOH aacTH apeaaa (T 50 N 1 ), a K034)4)HUHeHT AeTepMHHauHH aocth- 
raeT 0.70 (pnc. 2, b). 

T 50 (N 2 ) = 61.5 - 0.21 *x (n = 52, r = 0.83, R = 0.70, 

F = 47.9, p< 0.001). (5) 

HHTeHCHBHOCTb H3MeHeHHa BeanaHHbi T 50 y hhm4) b AByx cpaBHHBaeMbix aac- 
xax apeaaa cymecTBenno OTanaaeTca ot TaKOBon y anannoK. Ecan y hhm4) na- 
6 aiOAaeTca AOCTOBepnoe CHnacenne KpHTnaecKon astbi xax b SanaAKO-CnGnp- 
CKOH, Tax H B BocToaHO-EBponencKOH aacxax, to y anannoK ToabKO b 3anaA- 
ho-Ch6hpckoh aacTH. 

Ho CpeAHecnGnpcKOH aacTH apeaaa nex AaHHbix, no 3 BoaaiomHx cyAHXb o 
uinpoTHOH H3MeHaHB0CTH KpHTHaecKOH A^Tbi HHAyKUHH AHanay3bi y HHm4). 
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Bmcctc c tcm BecbMa noKaaaTejibHO, hto npeacTaBJicHHaa TOHKa Jie)KHT hh- 
)Ke Bcex SHaneHHH, ycTanoBJieHHbix b apyrHx nacTax apeajia na toh )Ke caMofi 
uiHpoTC (pHC. 2, b). Hex cooTBCTCTByiomHx aaHHbix H no XHHraHCKO-TTpn- 
aMypcKOH nacTH apeana. EaHHCTBennaa oGcjieaoBaHHaa TOHKa naxo^HTca 
MOK^y flByMH JIHHHHMH pCrpeCCHH, KOTOpblC OTpa)KaiOT annaMHKy HHayKUHH 
AHanayabi b BocTOMHO-EBponencKon n Sana^HO-CnGnpcKon nacTax apeana 
(pnc. 2 , b). 

B pejiHKTOBbix XBOHHO-uinpoKOJiHCTBeHHbix Jiecax lora /^ajibnero BocTOxa 
cpoKH HHnyKUHH nnanaysbi hhm(|) npaKTHnecKH ne MenaiOTca b aHanaaone no- 
Bbiuienna reorpa(|)HHecKOH uinpoTw ot 40 ao 48° N. PeaKoe CHH)KeHHe kphth- 
HecKOH aaTbi HaOjiioaaeTca tojibko b yaxoM ananaaone naMeHenna uinpoTbi ot 
48 no 50.5° N, t. e. npn nepexone b aony CBCTJioxBOHHbix n aaOojioHCHHbix 
CMeuiaHHbix jiecoB nnaoBHii AMypa. 3to oOcToaTCJibCTBO nonnepKHBaeTca na- 
paOojiHHecKOH (|)opMOH perpeccHH (pnc. 2, b). Ko3(|)(|)HUHeHT neTepMHHaunn 
ypaBHenna, onncbmaiomero 3tot npopecc, nocTnraeT 0.76 (ypaBnenne 6 ). 

Tso ,N 5 ) = 61.63 + 0.315*x - 0.007x2 („ = 18, r = 0.87, r = 0.76, 

F = 3.3, p< 0.01). ( 6 ) 

yBejinHenne reorpa(|)HHecKOH uinpoTw no BceMy nnanaaony ITpHTHxooKe- 
ancKOH nacTH apeana c 40 no 50.5° N conpoBO)KnaeTca CHH)KeHHeM BennHnnbi 
T 50 (N 5 ) Ecnn na lore ona nocTHraen 65 nnen (4 aBrycxa), to b OKpecTHOCTax Co- 
BeTCKOH FaBann n KoMcoMonbCKa-na-AMype CHH)KaeTca no 22—23 nnen 
(22—23 Hiona), me HHnyKuna nHanayabi naHnnaeTca na 42—43 nwa panbuie. 
CMemenne uinpoTbi na 1° Bener k naMeHennio KpHTHnecKon naTbi 6 onee 
HeM na neTBepo cynoK. Hananbnbie tohkh na nnnnax perpeccnn, xapaicre- 
pnayiomnx xon naMenenna BennHnnbi T 50 N, OTpa)KaiOT naBecTHbin (|)aKT nnaro- 
nanbHO-MepnnnonanbHoro CMemenna apeana Tae)KHoro Knema k loro-BOCTOKy. 
Jlnnnn perpeccnn b nccnenoBannbix cexTopax BocTOHno-EBponencKon, 3a- 
nanHO-Cn 6 npcKOH n npnTnxooKeancKon nacTen apeana naHnnaiOTca cooTBen- 
CTBenno na uinpone 55, 53 n 40° N (pnc. 2, b). 


UlnpoTHaa naMenHnBOCTb KpnTnnecKon nnnnw nwa 

ITpencTaBneHHbie Bbiuie nannbie noaaonaiOT npocnennxb naMCHnnaocTb 
HopMbi (|)OTonepnonnHecKOH peaxunn (OITP) y nannTaBuinxca nnnnnoK n 
HnM(|) TaoKHoro Knema no Bcemy nccnenoBannoMy apeany. KpnnnnecKaa nJin- 
na nwa, BbiabiBaiomaa nacTynnenne nnanayabi y 50 % nannTaBuinxca ocoGen 
(K/(/( 5 o) aaKOHOMepno naMenacTca b reorpaiiinHecKOM acneKre, o6paaya no- 
cnenoBaTenbHbiH pan (pnc. 3). B kokhoh nacnn apeana nnanayaa nunyunpyen- 
ca npn KopoTKOM CBenoBOM nwe, nponon)KnTenbHOCTb KOToporo npn6nn)KaeT- 
ca K upononacnTenbHOCTn nwa b nepnon ocennero paBnonencTBna. K/(/l, 5 o nn- 
HnnoK n HnM(|) no BceMy nHanasony nsMenenna reorpa(|)nHecKOH uinpoTbi 
yBennnnBaeTca na 5 —6 h, nnn npuMepno na 13—16 muh na Ka)KnbiH rpanyc 
uinpoTbi. 

Han6onee nnsKoe anaHenne KpuTunecKon nJiHUbi nwa — 1 3 h — naGniona- 
enca na o-Be XoKKanno (40° N) n na lore ITpnMopcKoro Kpaa (43° N). MaKcn- 
ManbHbix SHanennH nocTuraen b ceBepnbix nonynaunax, pacnono)KeH- 
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40 42 44 46 48 50 52 54 56 58 60 62 
I 'paxiycbi ceeepHOH lUHpoTbi 


Phc. 3. 3aBHCHM0CTb KpHTHHecKOH jiJiHHbi JIH51 (K/],/], 5 o), HpH KOTopOH B03HHKaeT HH^^yKqHa ^^Hanay- 
3bl y 50 % JIHHHHOK H OT reOrpa(})HHeCKOH lUHpOTbl. 

Fig. 3. Dependence of the critical day length causing induction of diapause in 50 % of engorged lar¬ 
vae and nymphs upon latitude. 


HMx Ha uiHpoTe 61—62° N. KpHranecKaa AJinna ana s^ecb jicmcht b npe^ejiax 
18 H 30 MHH—19 H, a c yncTOM rpaacMHCKHx cyMepcK ona npeBbiuiaeT 20 h. 
PerpeccHOHHbiii anajiHs cTaracTHHecKH no^TBepMcaaer aocTOBcpHyio saBHCH- 
MOCTb Kflflso OT reorpa(])HHecKOH uiHpoTbi. KoocfKjjHUHeHT aerepMHHauHH ao- 
CTHracT y jihhhhok h hhm(]) cootbctctbchho 0.67 h 0.85 (ypaBHCHHC 7 h 8). 

Kflfl( 50 L) = 6.11 + 1.18*x (n = 94, r = 0.82, R = 0.67, 

F = 53, p< 0.001), (7) 

KflAsoN) = 5.85 + 0.205*x (n = 94, r = 0.92, R = 0.85, 

F= 106, p< 0.001). (8) 

CpaBHCHHC KpHTHHeCKOii .aaTbl (Tso) C KpHTHHeCKOii .IIJIHHOH .ana (Kjrztso) 
noKasbiBacT, hto 6oaee BbicoKHii cbctoboh nopor OFIP oGecnenHBaex h 6oaee 
paHHHC KajieH.iiapHbie cpoKH HacTynacHHa .iiHanaysbi b ccBcpHbix nonyaauHax, 
HCCMOTpa Ha Goabuiyio 3.iiecb npo.iioaa(HTeabHOCTb .ana. B ueaoM Mbi MoaccM 
KOHCTaTHpOBaTb HCTKO BbipaaCCHHyiO UIHpOTHyiO HSMCHHHBOCTb KpHTHHCCKOH 
aJiHHbi ana. 3Ta saKOHOMepnocTb b 6oabuieH CTcncHH npoaBaaexca y hhm(]). 
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HCM y JiHHHHOK. HajiHHHc pcrpcccHH Kflflso no uinpoxe khk y jihhhhok, xaK n y 
HHM^ yKasMBaex na xo, hxo perynauna OIIP y xaoKHoro KJiema ocymecxBjia- 
eXCH 3HJlOreHHbIMH MexaHH3MaMH, BbipaGoxaHHbIMH B xoae 3BOJlKmHH K onpe- 
aeJiCHHbiM reorpa4)HHecKHM ycJiOBHHM. ^Hcnepcna BOKpyr pacnexHbix 

jiHHHH perpeccHH oGycjiOBjiena HBMCHHHBOCXbio BHeuiHHx ycjiOBHH B npejie- 
jiax pacnpocxpancHHa xon hjih hhoh nonyjiauHH. Ha npHMcpe HCCJiejiOBaHHH 
HHjiyKUHH flHanay3bi b BocxoHHO-CaaHCKon nonyjiauHH xaeacnoro Kjiema 
(56° N, 91° 30' E) naMH noKaBanbi 3HaHHxejibHbie KOJicGanna no xo^aM kbk 
KpnxHHecKOH Jiaxbi, xaK n KpnxHHecKon jiJiHHbi b 3aBHCHMOCXH ox noroji- 
Hbix ycjiOBHH roaa (KopoxKOB, 2014). TaK, KpnxHHecKaa aaxa y jihhhhok mchh- 
jiacb no roaaM b npeaejiax 7 aneil (11—28 hiojih), a y hhmcJ) b npeaejiax 
17 aneil (19 hiohh — 6 hiojih). Paannua MOKny MHHHMajibHbiMH h MaKCHMajib- 
HblMH 3HaHeHHHMH Kflflso JlOCXHXajia 53 MHH. HnjiyKnHH JIHHHHOHHOH H HHM- 
(JjajibHOH ananayxbi naHHnaexca panbuie, ccjih nanajio Jiexa GbiBaex npoxjiaa- 
HbiM H conpoBOJKaaexcH Bbina/ienHCM Gojibuioro KOJiHHCCXBa ocajiKOB. 

HHjiyKHHH ananayabi y jihhhhok nacxynaex bo bccx nacxax apeajia xaoKHO- 
ro KJiema nocjie HacxynjieHHa acxpoHOMHHecKoro Jiexa, x. e. nocjie 22 hiohh. 
HanGojiee pannaa HHayKnna oxMenaexca na CcBcpe flajibnero BocxoKa 
(27 HiOHa) H B Bocxohhoh Ch6hph (7 Hiojia). B jipyxHx nacxax apeajia, bkjiio- 
naa h ceBepnbie pafionbi BocxonHO-EBponeilcKOH h BanajiHO-CnGnpcKOH paB- 
HHHbi, HHayKHHa ananayxbi jihhhhok B03HHKaex b nepnofl Mcacay 11 Hiojia h 
12 aBxycxa, x. e. yace nepex 19—51 jiCHb nocjie Jiexnero cojinnecxoaHHa. 

CpoKH HHjiyKHHH jiHanay3bi y hhmcJ) h jihhhhok KanecxBeHHO paxjiHHaioxca. 
Bo-nepBbix, y hhmcJ) ohh nacxynaiox na 7—25 ahch panbuie, a Bo-Bxopbix — 
OHH npHxoABXca KaK Ha nepnoa coKpamenna ajiHHbi jina ( 3 x 0 na Gojibuieil nac- 
XH apeajia), xaK h na nepnoji Hapacxanna juiHHbi jina hjih na nepnoji MaKCH- 
MajibHoro coJiHuecxoaHHa. HocJieaHaa ocoGcHHOcxb oxMenaexca b 3KcxpaKOH- 
XHHCHxajibHbix ycjiOBHax Bocxohhoh Ch6hph, na ccBcpe Banaanoil Ch6hph h 
OpHMopba, rae KpnxHHCCKaa /iJinna jina nacxynaex cooxbcxcxbchho 17, 12 h 
23 HiOHa. 

Bbiuie 6biJio noKaaano, hxo perpeccna kphxhhcckoh aaxbi (T50) no reorpa- 
(JjHHCCKOH uinpoxe HMeex cnenncJjHHecKHe nepxbi, no3BOJiaiomHe paxjiHHHXb 
oxaeJibHbie MepHflHOHajibHbie nacxn apeajia. BMecxe c xeM b perpeccnn Kpnxn- 
HecKOH AJiHHbi ana (KJ],Zl,5o) 3xh nepxbi crjiaacenbi. Tohkh, xapaKxepnxyiomHe 
HCCJiejiyeMbiH noKaxaxejib no BceMy AnanaaoHy nxMeneHna reorpacJiHHecKOH 
uiHpoxbi, rpyniiHpyioxca BOKpyr ejiHHOH juia Bcex Hacxeil apeajia jihhhh per- 
peccHH (pnc. 3). TaKoe pacnpeaeJieHne Kflflso oGycJiOBJieno xeM, hxo ero uih- 
poxHaa H3MeHHHBOCXb npoaBjiaexca b npe^ejiax apeajia, CMemennoro no Ana- 
ronajiH k lory b ero bocxohhmx ceKxopax. 


OBCYiKAEHHE 

MopcJjorenexHHecKOH Ananayae HannxaBUiHxca jihhhhok h hhmcJ) npHHaA- 
jieacHx BaacHeiluiaa pojib b peryjiannn acHanennoro uHKjia xaeacHoro Kjiema 
(EenoaepoB, 1995). Sa^epacKa ahhbkh npeAOXBpamaex paxBHxne HannxaBiuHX- 
ca ocoGeil b npeAXHMHHH nepnoA* Panee 6biJio noKaxano, hxo b paxjiHHHbix na- 
cxax apeajia Ananayaa B03HHKaex npn nnxaHHH jihhhhok h hhmcJ) bo Bxopoil 
nojiOBHHe Jiexa, x. e. b nepnoA coKpauienna CBexoBoro Ana (Xencnn, 1955; Ba- 
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6 eHK 0 , Py 6 HHa, 1958; HayMOB, 1975; KananKO, 1978; KopOTKOB, 1985, 2014, 
H Ap.). Ham ananHa HSMeHHHBOCTH OHP Taeacnoro Knema no Bceiviy apeany 
noKasbiBacT, hto coKpamenne ana caMO no ce 6 e ne aBJiacTca (J)aKTOpOM, pery- 
jiHpyiomHM nacTynnenne ^nanayabi. TaK, na ccBepHon nepH(J)epHH cnOnpcKon 
nacTH apeajia ^nanayaa BoannKaer b nepno^ ncTnero connuecToaHHa npn mbk- 
CHManbHOH othhc OTa. AnaiiHa mnpOTHOH HaivieHHHBOCTH K,im 5 o(pHC. 3; ypaB- 
nenne 7— 8 ) noKaawBaeT, hto ara naivieHHHBOCTb ^ocTaroHno CTporo npHBaaa- 
na K reorpa(J)HHecKOH mnpOTe. Kflflso, necMOTpa na Bbipaacennbie paannHna 
Mcac^y OT^enbHbiMH reorpa(J)HHecKHMH nonynaunaMH, oOpaaycT nenpepbiB- 
HbiH paa, B KOTOpOM KpaHHHe HHaHBH^yaiibHbie OTKaonenna b coccahhx mn- 
pOTax CMbiKaioTca. B loacHbix nonyjiaunax KpHTHHCCKaa AJinna ^na nanMenb- 
maa n cocTaBJiacT y jihhhhok npHMepHO 13 h 30 mhh, a y hhm(J) 14 h. B ceaep- 
Hbix ona aocTHraer cooTBercTBCHHO 18 h 30 mhh h 19 h 30 mhh. B npe.iieiiax 
HaMCHCHHa mHpoTbi Ha 22° (40 — 62°) Kflflso y jihhhhok h hhm(J) yeeJiHHHBaeT- 
ca COOTBCTCTBCHHO Ha 4 H H 5 H 30 MHH HJiH Ha 11 H 15 MHH Ha Kaac^MH Tpa^yc 
mHpOTbl. 

OoTonepHo.ilHHecKHH nopor HanHTaemHxca jihhhhok h hhm(|) b npe.iiejiax 
apeajia eapbHpyeT b cooTBeTCTBHH c aaKOHOM KJiHHajibHoil HaMCHHHBOCTH. Ha- 
npaBJlCHHC MCpHAHOHaJlbHOH HaMCHHHBOCTH KOppCJlHpyCT c pacnpocTpaHCHH- 
CM BJiHaHHa ATJiaHTHHCCKoro H THXooKcaHCKoro UHKJiOHOB, onpe.iieaaiom,Hx 
CTCnCHb KOHTHHCHTajlbHOCTH H CypOBOCTH KJIHMBTB B npC^aCJiaX EBpaaHHCKOTO 
KOHTHHCHTa. LUHpOTHaa HaMCHHHBOCTb oOyCJlOBJlCHa nOHHaCCHHCM TCMnepa- 
Typbi H coKpamcHHCM npoj^oJiacHTCJibHOCTH Tcnaoro BpCMCHH roAa b bbicokhx 
mnpoTax. 

Apeaji TaeacHoro KJiem,a oxeaTbiBacT hcckojibko mHpOTHO-reorpa(J)HHecKHX 
aoH, paaJiHHaEom,Hxca no TCMnepaTypHbiM h cbctobbim ycaoenaM (BaJiamoe, 
1997). KaK HaeccTHO (flaHHJiCBCKHH, 1961), cbctoboh h TCMnepaTypHbiH pe- 
acHMbi B ceaoHHOM H mHpOTHO-reorpa(J)HHecKOM acncKrax naMCHaioTca b npo- 
THBonoaoacHbix HanpaejicHnax. B ceaoHHOM xoj^e coKpamcHHC ana conpo- 
Boac^aacTca noHHaccHHCM TCMnepaTypbi. HanpOTHB, c noBbimcHHCM reorpa(J)H- 
HCCKOH mnpoTbi TCMnepaTypa jicthcto ceaona h ero npo^aojiacHTCJibHOCTb 
y6biBaioT, a npOAOJiacHTCJibHOCTb jicthcto .ana, Hao6opOT, pacTcr. Bca cncuna- 
abHbix ajianTauHH TaKoc npoTHBopcHHc HCHa6c*Ho npHBo.iiHJio 6bi k hccoot- 
BCTCTBHK) aCHaHCHHOTO UHKJia TacaCHOTO KJlCm,a C rO.IlOBbIM XO.IIOM TCMnCpaTy- 
pbi. BaacHcilmcH a^anTauHcil mbi CHHTacM hc ToabKo cnocoGnocTb nanHTaB- 
mHxca aHHHHOK H HHM^) HHj^yuHpOBaTb j^Hanayay b ncpHOji C0Kpam,CHHa 
.iiaHHbi .ana, hto, 6caycaoBHO, Ha6aio.iiacTca b npc.iioccHHHH ncpH0.ii no BCCMy 
apcajiy, ho h hx cnocoGnocTb k HH.iiyKUHH b ncpHO.ii MaKCHMajibHoil npo.iioa- 
acHTcabHOCTH jiHa B OKCTpcMaJibHbix ycaoBHax KopOTKoro acTHcro ccaona. Ta- 
KHM o6paaoM, aHHHHKH H HHM(J)bi cnoco6Hbi .aocTaTOHHO TOHHO onpc.iicaaTb 
npojioaacHTcabHOCTb h pcarnpoeaTb na cc naMCHCHHC 6ca OTHOCHTcabHO 
Toro, Haer an b 3to BpCMa yBcanncHHC nan coKpam,CHHC npo.iioaacHTcabHOCTH 
.ana. 3to .aacr ocHOBannc npc.iinoaaraTb, hto 3H.iiorcHHbiH McxannaM pcryaa- 
UHH .ananayabi, ocHOBaHHbiil na CHHTbmaHHH HHcaa (J)OToncpHo.iiHHCCKHX hm- 
nyabcoB, nacTpocH npcac^ac bccto na onpCAcacHHC HHcaa ocTaiom,Hxca .iihch 
Jio Hanaaa occhhcto noxoao^aanna. 3to aacT ohcbhjihoc 3KoaorHHCCKOc npc- 
HMymCCTBO no CpaBHCHHHD C TCM, CCaH 6bl TaKOH MCXaHHBM OpHCHTHpOBaaCa 
ToabKO Ha C0Kpam,CHHC .iiaHHbi Ana. 3a chct TaKoil pcryaauHH AOCTHracTca 
CBOCBpCMCHHOCTb HacTynacHHa AHanayabi h xpoHoaornnccKOC cootbctctbhc 
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aKTHBHbIX H nOKOamHXCH CXaflHH ^H3HeHHOrO UHKJia C CeSOHHbIM pHTMOM 
KJiHMaxa B ycjiOBHHX KopoxKoro Jiexa. 

CpoKH HHflyKUHH H yxofla HjieHHCxoHOFHx B ^Hanaysy cjiy^ax b aHxoMOJio- 
FHH OflHHM H3 npH3HaKOB HX paCOBOH npHHaflJie^HOCXH (J^aHHJlCBCKHH, 1961; 
KopoxKOB, 2005; CayjiHH, MycojiHH, 2007, h ap.). IlpHcnocoOjieHHe k aoHajib- 
HO-FeoFpa(|)HHecKHM H3MeHeHHHM KjiHMaxa y xae^HOFO Kjiema xaK^e Bbipa^a- 
excH B o6pa30BaHHH jioKajibHbix pac c ;^H(|)(|)epeHUHpoBaHHOH (t)oxonepHOflHHe- 
CKOH peaKUHCH. no Mepe flBH^eHHa k ceaepy HaOjiiOflaexcH 3aKOHOMepHoe no- 
BbimcHHe nopoFOBOH ajiHHbi ana. Bbicokhh cbcxoboh nopoF (DOP Kjiemeii b 
BbicoKHx lUHpoxax oOecncHHBaex paHHioio HHflyKUHio flHanay3bi, HecMOxpa Ha 
OoJibuiyio 3;iecb npoflOJiacHxejibHocxb cbcxhoh nacxH cyxoK. Ho aaace b nony- 
JIHHHHX, HaXOflHIHHXCH HB OflHOH UIHpOXe, HaOjHOflaeXCH CymeCXECHHOe pac- 
xoacacHHC B KajicHaapHbix cpoKax pbbbhxhh xaeacHOFO Kjiema, hxo oOycjiOBjie- 
HO H3MeHeHHeM CypOBOCXH KJlHMaxa B MepHflHOHajlbHOM HanpaBJlCHHH. 

Onbixbi no nepenocy nanHxaBuiHxca jihhhhok h hhm(|) h3 loacnbix hbcxch 
apeajia b ceeepHbie hjih, naoOopox, noKa3biBaiox, hxo 3xh KjiemH b jho6om cny- 
nae nona/iaiox b ycnoBHa, neOjiaFonpHaxHbie ana xaBcpmenHa hx pa3BHXHa 
(BaOcHKO, 1956, 1985; Bei[ 03 ep 0 B, 1965). Ohh jihGo npH nepenoce c loxa na ce- 
Bcp He Moxyx nepejiHHaxb flo nacxynjieHHa xoaoflOB, jihGo npn nepenoce c ce- 
Bcpa Ha lOF HM npnxoflHxca aunxeabHoe epeivia Haxoflnxbca b cocxoaHnn ana- 
nay3bi b HeGjiaxonpnaxHbix ycaoBnax cpe/ibi (H36bixoK xenaa n HCflOCxaxoK 
Baaxn). TaKon nepenoc HenxGeacHO npnBoanx k bmcokoh CMepxnocxn na- 
nnxaBuiHxca ocoGen. Bnoane OHCBnano, hxo xeppnxopnaabHaa 30HaabHocxb 
(|)oxonepHO.aHHecKOH peaKunn anHHHOK n hhm(|) xaeacHOFO Kaema xaRpenaena 
HacaeflCXBCHHO. )],aHHbiH npnxnaK ne Hacae/iyexca b caynae bmcoxhoh 30Haab- 
HOCXH (HayMOB, 1975; KopoxKOB, 2005). B xopHbix cxpanax nponecc OKoaoxn- 
necKOH flH(|)(|)epeHnHauHH HaeHHCxoHornx no cpoKaM HHflyKUHH ananayabi bm- 
paaccHbi caa6o, n aaanxanna k aoKaabHbiM ycaoenaM oGnxaHna n/iex ne 3a 
cnex nacaeflCxeenHO xanpenacHHOH HopMbi OHP, a 3a cnex xeivinepaxypHbix 
KoppeKHHH ()],aHHaeBCKHH, 1972; BoaKoenn, 1987). 

reorpa(|)HHecKHe nonyaannn xaeacHoro Kaema pa3aHHaioxca Mcac/iy coGon 
no HHxeHCHBHOcxH H npoHHOcxH flHanay 3 bi. OcoGoe noaoaccHne no 3 xhm npn- 
3HaKaM 3aHHMaiox nonyaaunn, naxo^^amneca na loxe npnxnxooKeaHCKon nac- 
XH apeaaa. Ecan na Goabuien nacxH apeaaa oxpoflHBUineca b xeKymeM cexone 
HHM(|)bI H HMarO He aKXHBHbl H 3HMyiOX B rOaOflHOM COCXOaHHH, XO Ha lOFC 
HpHMopba H na ccBcpe .Hhohhh (eepoaxHO, b Kopee h na ccBcpe Knxaa) ohh 
aKXHBHO Hanaflaiox na npoKopMHxeaen (Mohccchko, 1957; BaBHaoea h ap., 
1965; Beaaeea, PaGoea, 1971; Fujisaki et al., 1973; Fujimoto, 1993). Bniviyio- 
mHH 3anac Kaemen 3aecb co3flaexca h3 HanHxaBuiHxca aHHHHOK h hhm(|) bxo- 
poH aexHCH Koropxbi. B apyrax nacxax apeaaa xbroh 3anac cocxohx npeHMy- 
mecxECHHO h 3 RaemcH nepeoH Roropxbi. 3xox (|)aRX nacxo ne yHHXbiBaexca npn 
anaanxe ^ieMorpa(|)HHecROH cxpyRxypbi nonyaanHH xaeacnoro Raema h pacnexe 
aGcoaioxnoro B03pacxa noaoBOxpeabix Raemefi. HpHnaxo Gbiao CHHxaxb, 
HXO na lore )],aabHero Bocxorb xaRHC Raemn npcflCxaBaenbi ocoGaMH, ne npo- 
xoflHBuiHMH Mop(|)oreHexHHecROH flHanayxbi (Mohccchro, 1957; Macaoe, 
MoHcecHRO, 1959; BeaacBa, 1966). TaRoe npeflCxaBaenHC caoacHaocb H 3 - 3 a 
xeHflCHHHH R Ge3flHanay3HOMy pa3BHXHio 3flecb aHHHHOR h hhm(|) nepeoH ro- 
ropxbi. OflnaRO caeayex yHHXbieaxb, hxo na )],aabHeM Bocxorc HHcao /inanay- 
3HpyiomHx Raemen c ynexoivi ocoGefi h 3 BxopoH Roxopxbi npeBOCxo^Hx HHcao 
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xaKHx KJiemcH b j^pyrax Hacxax apeajia. 3xo o6ycJioBJieHo xeM, hxo MaccoBaa 
aKXHBHOCXb KJiemcH H3 BxopoH KOFopxbi npoxcKacx BO BxopoH nojiOBHHC Jicxa 
B nepHozi MaKCHMaJiBHoro oGhjim npoKopMHxeJiefl (Cjiohob, 1962, 1963). B 
npHKJiaziHOM acncKxe 3xo GtiBaex bb^kho yHHXbiBaxb upu oGcy^^eHHH xbkhx 
B onpocoB, KBK HSMCHHHBOCxb H pacnpe^^ejiCHHC rcHOBapHaHxoB B036yOTxejieH 
XpaHCMHCCHBHbIX HH(J)eKI^HH, BJlH5IHHe ^Hanay3M Ha HHXCHCHBHOCXb I^HpKyjT5I- 

i^HH B036yOTxeJieH 3 Xhx HH(|)eKi^HH H HX naxorcHHbie cBoScxBa (Kbxhh, flyc- 
xoBaJiOB, 1983; Kbxhh, ^KHHa, 1989; KopoxKOB H^^p., 2006). 

npe^^cxaBJiCHHbie naMH (J)opMbi BHyxpHBH^^OBoro pa3HOo6pa3H5i OIIP h 
5KH3HeHHoro i^HKJia xae^Horo KJiema Moryx cJiy^HXb HJiJiK)cxpaii,HeH oxacjib- 
HblX 3XanOB MHKp03B0JIK)I^HH H BAanxai^HH nonyJDmHH K pa3JIHHHbIM JlaH;^- 
ina(J)XHO-KjiHMaxHHecKHM H CBCxoBBiM ycjiOBHHM, npHBO^^mHM K o6pa30Ba- 
HHK) JioKaJiBHBix pac. noKa3aHa HanGoJibiuaii cxencHb 4)H3HOJiorHHecKOH o6o- 
coGjichhocxh K)5KHonpHMopcKOH pacbi xae^Horo KJiema, oxjiHHaiomeHCH ox 
pac, pacnpocxpaHCHHbix b ^^pyrax hbcxhx apeajia, npe^^e Bcero no apKO Bbipa- 

^KCHHOH XCHACHI^HH K 6e3;^Hanay3HOMy pa3BHXHK) JIHHHHOK H HHM(|) HCpBOH 

Koropxbi, HaHHxaBuiHXCH B xencHHC Bcero xenjioro nepnoz^a rom^ Hap^i^y c 
3XHM oco6bm cxaxyc npHMopcKOH pacbi KJiemcH, kbr oxMenaJiocb panee (Oh- 
jiHHHOBa, 1985; OKyjiOBa, 1986), noAnepKHBaexcH ee Mop(J)OMexpHHecKHMH, 

OKOJIOXHHeCKHMH H 3 XOJIOrHHeCKHMH OCOGCHHOCX^MH. 
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GEOGRAPHIC VARIABILITY OF MORPHOGENETIC DIAPAUSE 
OF THE TAIGA TICK IXODES PERSULCATUS (ACARINA, IXODIDAE) 
LARVAE AND NYMPHS 

Yu. S. Korotkov 


Key words: Ixodes persulcatus, critical date, critical daylight length, morphogenetic dia¬ 
pause of larvae and nymphs. 


SUMMARY 

It has been demonstrated that the critical date and critical photoperiod induced by the 
morphogenetic diapause of engorged larvae and nymphs of Ixodes persulcatus Schulze, 
1930 showed both the latitude and longitude variability. Interspecies variation in ecolo¬ 
gical responses of larvae and nymphs to the day length were most pronounced in the latitu¬ 
dinal direction. Critical day length constituted 13.5—14.5 h in the southern part of L per¬ 
sulcatus range (40—43° N) and up to 18—19 h in the northern part of the range (62° N). 
Longitudinal variation is closely linked to the climate, severity of which increases from 
West to East. For the first time it has been shown that mass induction of the diapause in 
nymphs may occur not only in the period of daylight length reduction, but also during the 
summer solstice, which occurs only in a sharply continental climate of Eastern Siberia. 
Adaptive advantages of such photoperiodic reaction for tick populations in short summer 
are discussed. The diapause in ticks occurs in response to environmental factors, such as 
changes in the photoperiod, and it is a major adaptation by which ticks synchronize their 
activity with biotic resources. 
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